Production of immunoreactive calcitonin and parathyroid hormone by embryonal carcinoma cells: alteration with retinoic acid-induced differentiation.
To determine possible ectopic production of, and altered responsiveness to, specific hormones and growth factors which may be involved in mediating embryonic differentiation and development embryonal carcinoma cells in culture have been employed to serve as an in vitro system of embryogenesis. Exposure of F9 embryonal carcinoma cells to all-trans-retinoic acid previously has been shown to induce differentiation of these undifferentiated stem cells to parietal endoderm and to markedly alter the ability of calcitonin and parathyroid hormone to stimulate adenylate cyclase activity. Evidence is presented that F9 cells secrete immunoreactive calcitonin into the culture medium (200 pg/12 hr/10(7) cells) while parietal yolk sac (PYS) cells secrete immunoreactive parathyroid hormone (800 pg/12 hr/10(7) cells). Retinoic-induced differentiation of F9 cells to endoderm results in a progressive reduction in immunoreactive calcitonin production, while there is an increase in the level of immunoreactive parathyroid hormone found in the conditioned medium. After exposure of F9 cells to retinoic acid for 5 days, little calcitonin is detectable in 12-hr conditioned medium. Changes in the intracellular levels of immunoreactive calcitonin and PTH follow a pattern similar to that noted for changes in the amount of secreted hormones. Thus, immunoreactive calcitonin is produced by undifferentiated F9 cells which possess a calcitonin responsive adenylate cyclase system, while parathyroid hormone is produced by parietal endoderm cells which respond to parathyroid hormone with increased cyclic AMP synthesis. Sephadex G50 gel filtration of F9-conditioned medium shows two peaks of immunoreactive calcitonin with Mr of 3500 and 20,000. Immunoprecipitation of calcitonin from 35S-labeled F9 cells reveals a specific band of 20,000 Mr. Likewise, two peaks of parathyroid hormone immunoreactive material of Mr 8000 and 39,000 are noted after gel filtration of PYS cell-conditioned medium, whereas parathyroid hormone immunoprecipitation from the same cells reveals a specific band of 39,000 Mr. These results raise the possibility that embryo production of these two hormones at specific stages in development may contribute to the regulation of subsequent steps of differentiation.